Evidence for direct binding of intracellularly distributed ganglioside GM2 to isolated vimentin intermediate filaments in normal and Tay-Sachs disease human fibroblasts.
Although some intracellularly distributed glycosphingolipids are reported to be associated with vimentin intermediate filaments or colchicine sensitive cytoskeleton, no direct evidence for such an association has yet been shown. In this report we demonstrated that the intracellularly distributed ganglioside GM2 directly binds to isolated vimentin intermediate filaments in normal and Tay-Sachs disease human fibroblasts. Indirect immunofluorescence microscopy using a GM2-specific monoclonal antibody demonstrated filamentously distributed GM2 in the cytoplasm. A double staining of Tay-Sachs fibroblasts with anti-GM2 and anti-vimentin monoclonal antibodies strongly suggested that the GM2 positive filaments are vimentin intermediate filaments. We then isolated vimentin, in the presence of a detergent and urea, from the normal human skin fibroblasts and murine mastocytoma cells. In a solid phase enzyme-linked immunosorbent assay, the isolated vimentin dose-dependently reacted with both anti-vimentin and anti-GM2 monoclonal antibodies but not with anti-GM3 or anti-GM1 monoclonal antibody. The molar ratio of GM2 to vimentin was approximately 20:1. The lipid fraction extracted from the purified vimentin preparation was immunostained with anti-GM2 on a thin-layer chromatography plate. Furthermore, only one band was detected at the molecular weight of 57 kDa, after electroblotting and simultaneous immunostaining with anti-GM2 and anti-vimentin monoclonal antibodies. These results clearly indicated that ganglioside GM2 directly binds to vimentin.